TEMPO-mediated selective oxidation of substituted polysaccharides--an efficient approach for the determination of the degree of substitution at C-6.
2,2,6,6-Tetramethyl-1-piperidinyloxy radical (TEMPO)-mediated oxidations of substituted polysaccharides were studied at pH 10.2 and at a temperature of 0 degrees C with NaOCl as the oxidant. The reaction is highly selective, and it was shown that the oxidation can proceed to a yield of nearly 100%. The oxidation process was investigated for several substituted polysaccharides, especially for a series of hydroxypropyl guar gums with different molar degrees of substitution. It was shown that this oxidation can be used for the determination of the degree of substitution at C-6 of the polysaccharide by comparing the difference in oxidation yield between substituted and natural polysaccharides. Studies on several hydroxypropyl guar gums showed that the degrees of substitution at C-6-for MS of 0.08, 0.34, 0.62, and 1.08-are 0.06, 0.24, 0.40, and 0.44, respectively. The results were extended to other polysaccharides such as carboxymethyl cellulose, cationic guar gum, carboxymethyl pullulan, and methyl cellulose. It can be concluded that the TEMPO-mediated oxidation is a useful method for the determination of the DS at the substituted C-6 position for different kinds of modified polysaccharides.